The aim of this study was to determine the frequency, morbidity, and mortality of low birth weight (LBW) infants born in a single hospital and to compare this group with infants of normal birth weight.
INTRODUCTION
Low birth weight (LBW) infants are defined by the World Health Organization (WHO) as newborns with a birth weight under 2500 grams. Improved socioeconomic status, developments in modern medicine, innovations in the follow-up of high-risk pregnancy and current approaches in the treatment strategies of premature-low birth weight infants are increasing the number of low birth weight and premature infants. This increase in the number of babies born with low birth weight (LBW) is expected to increase the long-term morbidity associated with LBW.
Endocrinological diseases such as maternal metabolic syndrome and diabetes mellitus, arthritis, chronic heart disease, stroke, hypertension, malignancy, dementia, age, socioeconomic status, educational background, lack of prenatal diagnosis and treatment centers may increase the risk of LBW. [1] LBW prevalence is higher in emerging countries. While the prevalence of LBW in developed countries is 5-7%, it increases up to 19% in emerging countries. In a study conducted in Ethiopia, the prevalence of LBW was found as 17.1%, while the prevalence of LBW in India was found as 19.3%. [2, 3] In another study conducted in the United States in 1996, the prevalence of LBW was 7.7%, but it was detected as 8.2% in 2009. [4] In a meta-analysis of 44 studies published in Iran between 1999 and 2017, the prevalence of LBW infants in Iran was found to be 8%. [5] In a study conducted between 2004 and 2008 in Turkey, which included 19533 birth, LBW prevalence was determined to be 10.61%. [6] Low birth weight has proven to be associated with hypertension, diabetes mellitus and other metabolic diseases from childhood chronic diseases. [7] Low birth weight is known to be one of the most important causes of perinatal mortality and morbidity. Multicenter studies have shown that neonates born with a birth weight between 1500 and 2500 grams have a 20-fold higher risk of neonatal death than neonates with normal birth weight. [8, 9] The fact that LBW infants carry a higher mortality and morbidity risk than other babies makes this newborn group more considerable for community health. Since the prevalence of LBW newborns is a valuable parameter in terms of mother and child health monitoring in our country and in other countries, up-to-date evaluations in this field are important. In this study, we aimed to determine the incidence by years, morbidity and mortality rates of LBW infants born in our hospital between January 1, 2013 and December 31, 2017.
MATERIALS AND METHODS
The study was designed retrospectively with medical records scanning of infants and their mothers, born between January 1, 2013 and December 31, 2017. Of these babies, LBW newborns with a birth weight <2500 grams made up our study group. For each year, a control group of babies weighing more than 2500 grams was randomly selected per the number of cases in the study group. The study was initiated after the approval of the ethics committee of the Medical Research Ethics Committee of our hospital.
Maternal age, type of delivery, gestational age, sex, birth weight, height, head circumference, presence of stillbirth, APGAR score of 1 st and 5 th minutes, newborn intensive care unit hospitalization status, diagnosis if hospitalization is present, morbidities, asphyxia and mortality status were recorded of mothers and infants in the study group and control group from the scanned files. Maternal age was divided into three groups as <18 years, between 18-35 years and >35 years. Infants with congenital anomalies incompatible with life, babies with insufficient file data and babies referred from external centers were not included in the study.
With file scans, 2120 cases that could be included in the study and 2120 control group babies were detected. Frequency and percentage values were calculated for categorical variables. Mean, standard deviation and median values were given for continuous variables. Normal distribution of continuous variables was tested by Kolmogorov-Smirnov test. Chi-squared test was performed for relationships between categorical variables. Where appropriate, categorical variables were evaluated by Fisher's exact test. In variables that do not meet the normal distribution assumption; Mann-Whitney U test was used for comparison of two independent groups and Kruskall-Wallis H test was used for comparison of more than two groups. Bonferroni Corrected Dunn's multiple comparison test was performed in order to find the source of the significant difference in the comparisons which were found to be significant by Kruskal-Wallis H test. P<0.05 was considered statistically significant. Analysis was performed with NCSS 11 (Number Cruncher Statistical System, 2017 Statistical Software).
RESULTS
Between January 1, 2013 and December 31, 2017, there were 4649, 5223, 5302, 4518 and 4608 births in our hospital, respectively. Among these deliveries, the number of live babies with a birth weight of <2500 grams was 2120. By years, 457, 464, 454, 365 and 380 live low birth weight babies were detected (Table 1) . Table 1 shows the incidence of LBW infants by years.
Of the babies with LBW (n=1151), 54.29% were female (n=969) and 45.71% were male ( Table 2 ). Of the newborns with normal birth weight (n=1013), 47.78% were female (n=1107) and 52.22% were male. Female sex was found to be statistically higher among infants with LBW (p<0.001) ( Table 3) .
When the age of the mothers of LBW infants was examined, 75.28% were between the ages of 20-35 (n=1596), 10.28% were under the age of 20 (n=218), and 14.43% were older than the age of 35 (n=306) ( Table 2 ). It was found that 80.24% of the mothers of the babies with normal birth weight were between 20-35 years of age (n=1701), 8.44% of them were under 20 years of age (n=179), and 11.32% of them were 35 years of age or older (n=240). Compared to the control group, the rate of having a baby with LBW was found to be significantly higher among mothers under 20 years of age (p=0.041). Likewise, the rate of having a baby with LBW was significantly higher among mothers over 35 years of age (p=0.028). When the first minute Apgar scores were compared, a statistically significant difference was found between the control and case groups (p<0.001) ( Table 4 ). The 1 st minute Apgar median value of the control group was higher than the case group. When the 5 th minute Apgar scores were examined, a statistically significant difference was found between the control and case groups (p<0.001). The 5th minute Apgar median value of the control group was higher than the case group.
The diagnosis of hospitalization in neonatal intensive care unit (NICU) in LBW infants is given in Table 5 .
When the infants with LBW and normal birth weight who were hospitalized in the neonatal intensive care unit were compared, the rates of hospitalization with RDS, TTN, congenital pneumonia, sepsis, jaundice, hypoglycemia, polycythemia, malnutrition and other diagnoses were found to be significantly higher in the LBW infant group (p<0.05) ( Table 5 ). There was no significant difference between the two groups in terms hospitalization rate for dehydration diagnosis.
When LBW infants and control group were compared in terms of mortality, it was found that mortality was significantly higher in LBW infants (p<0.001) ( Table 6) , and mortality did not show any statistically significant difference in the case group by years (p=0.181).
When LBW infants admitted to NICU were examined for morbidities, ROP was found in 177 (8.35%), anemia in 111 (5.24%), BPD in 49 (2.31%), IVH in 32 (1.51%) cases and NEC in 16 (0.75%) ( Table 7) . 1 st minute Apgar score 7.00 (2-9) 8.00 (6-9) <0.001 5 th minute Apgar score 8.00 (4-10) 9.00 (7-10) <0.001 
DISCUSSION
Factors belonging to the mother before conception, or fetal, maternal and placental factors during pregnancy may affect birth weight. Birth weight, which may be affected by different factors at different periods, is the major determinant of neonatal morbidity and mortality. [10] In addition to the negative effects of low birth weight in the neonatal period, the fact that it may lead to some chronic health problems in adult life shows that this situation is an important public health problem. Low birth weight infants are defined as newborns weighing less than 2500 grams by WHO. Although the incidence and prevalence of LBW infants varies by country and region, according to WHO data, the current prevalence of LBW worldwide is reported to be 15.5%. According to the 2016 data of the United States National Vital Statistics Report, the incidence of LBW is 8.17%. [11] According to the data obtained in our study, the incidence of LBW infants over a five-year period is 8.72%. In a study by Akin et al. [6] from Turkey between 2004 and 2008, LBW frequency was found to be 10.61%. In another study by Altuncu et al. [12] Carolan et al. [13] published in 2013 were consistent with our results that concluded the risk of low birth weight increases with increasing maternal age.
In a study conducted by Shin et al. [14] in Korea in 2005, the delivery type of LBW infants was examined and no significant difference was found between normal and cesarean births. In our study, the rate of spontaneous vaginal delivery was 31.18% and cesarean delivery rate was 68.82% in the LBW infant group. Cesarean delivery rate was significantly higher when compared with control group. It was concluded that this situation may be related to the increased incidence of cesarean section due to various reasons such as fetal distress and birth trauma in low birth weight infants, thus increasing the cesarean rate. The higher rates of cesarean delivery than those of the control group was consistent with the studies of Akin and Altuncu et al. [6, 12] In our study, 54.29% of the newborns with LBW were female and 45.71% were male. Female sex was more frequent in babies with LBW (p<0.001). This result was similar to the results of Akin et al. However, Altuncu et al. in their study found that male and female sex ratios were similar in LBW babies and reported that the sex of the baby did not affect birth weight.
Studies conducted in the United States in 2015 and in Africa in 2017 included the results showing lower APGAR scores in newborns with LBW. [15, 16] In our study, the mean APGAR scores of the 1 st and 5 th minutes were 7 and 8 in LBW infants group, while it was 8 and 9 in the control group, respectively. This indicates that the mean APGAR scores were found to be lower as the birth weight decreased, consistent with the literature.
In our study, AGA and SGA rates of newborns with LBW were found as 76.75% and 23.25%, respectively. Our results were in line with the high percentages of AGA in the study of Li-Yi Tsai et al. [18] in Taiwan in 2014 and Puneet Sharma et al. in USA in 2004 . [17] In a study conducted in England and Wales between 1993 and 2001, the mortality rate in infants with LBW between 1500 and 2500 grams was found to be 14.5 per 1000 live births. [19] In our study, the mortality rate in LBW infants was found to be 20 per 1000 live births. In a study published in the US in 2015, infant mortality rate in newborns with LBW was 8 in 1000 live births, and infant mortality rate in infants with LBW in 2013 was 6 per 1000 according to the data of the United States National Vital Statistics Report. [20] In another study published in 2000 in Bangladesh with infants of 28-36 weeks of gestational age, mortality was found as 20 per 1000 live births. [21] Our study results seem to be consistent with the results of this study.
In the study of Chen et al., [8] the incidence of neonatal asphyxia was found to be 0.83% among infants with LBW and 0.11% in newborns with normal birth weight. In our study, the prevalence of asphyxia was found to be 0.6% in newborns with LBW and 0.28% in newborns with normal birth weight. The results were consistent with In our study, we found that newborns with LBW had conditions requiring hospitalization in the neonatal intensive care unit at a rate of 66% in the postnatal period. This rate was 16% in infants with normal birth weight, and the difference was significant. This suggests that the presence of LBW in newborn infants is a risk factor for admission to the neonatal intensive care unit in accordance with the literature. [8] In a study published by Nigel Paneth et al. [22] in 1982, the rate of hospitalization of infants with LBW in the neonatal intensive care unit was found as 82.1%. Although the results of Paneth et al. were higher than our study, the results support intensive care stay rates to be higher in LBW infants compared to normal weighed infants.
Sepsis (34.81%), RDS (29.9%), TTN (23.99%) were the first three diagnoses for LBW infants to be hospitalized in the neonatal intensive care unit, followed by hyperbilirubinemia (16.46%), malnutrition (8.82%), polycythemia (5.38%), hypoglycemia (4.72%), congenital pneumonia (4.67%), dehydration (3.44%) and pneumothorax (0.33%). These results showed that the rate of admission to intensive care unit were higher in LBW infants compared to normal weighed group for all the diagnoses except for the diagnosis of dehydration. 29.9% of the newborns with LBW admitted to the neonatal intensive care unit had RDS diagnosis. In a study conducted in the United States between 2003 and 2007 with only VLBW babies, RDS rates reached up to 93%. [23] In another study conducted only with VLBW babies in the United States between 1995 and 1996, the RDS rate was found to be 50%. [24] Compared to these results, we observed that our study results were significantly lower than the results found in the literature. However, we thought that this was related to the high incidence of RDS because other studies included not only LBW infants but also VLBW infants. The results support our study in terms of the increasing probability of RDS observation as the birth weight decreases.
The frequency of LBW varies according to years. Cesarean delivery is more common in newborns with LBW. Due to the low APGAR scores, asphyxia, the frequency of intensive care unit admission, higher morbidity and mortality rates in LBW infants, it is important that these babies are adequately monitored in the womb and that an effective resuscitation is performed during labor and followed by an experienced team in the NICU.
